Figure S1: TDP-43 localizes in paraspeckles and speckles, but not in nucleolus, PML body, or SAM68 bodies Figure S2: Depletion of TDP-43 or FUS Figure S3: The latter half of C-terminal glycine-rich region of TDP-43 is important for the localization to gems Figure S4: Identification of TDP-43-interacting proteins reveals that TDP-43 is associated with SMN complex, spliceosomal proteins, and proteins involved in translational control or miRNA processing Figure S5: Expression levels of U snRNAs in temporal lobes of FTLD-TDP patients.
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Supporting Information Methods and Tables
Supporting Methods   Table S1 : Summary of clinical information of patients with ALS, FTLD-TDP or other diseases Table S2 : Detailed list of proteins identified as TDP-43 binding partner Table S3 : Oligonucleotides used in this study Hela cells treated with siRNAs for TDP-43 or control sequence for 2 days were mixed and stained for SMN and TDP-43. Cells treated with control siRNA show strong TDP-43 expression whereas cells treated with TDP-43 siRNA show various level of TDP-43. Note that cells with no detectable TDP-43 lost gems (arrows). B. Western blot analysis of Hela cells treated with siRNAs for TDP-43 or control sequence. C. Western blot analysis of brain tissues from FUS -/mice. The blots confirmed complete elimination of FUS/TLS protein in FUS -/brain while the level of SMN protein was unaffected. Figure S3 . The latter half of C-terminal glycine-rich region of TDP-43 is important for the localization to gems. A. A schematic diagram of C-terminal 3XFLAG-tagged expression constructs for TDP-43 and its deletion mutants used in this study. B. Hela cells were transfected with TDP-43-3XFLAG and its mutants, and stained with anti-SMN and anti-FLAG antibodies. Bar: 10µm. Note that TDP-43 ΔC mutant lost its localization to Gems in nucleus. 
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mIg αSm mIg αSm D Figure S4 . Identification of TDP-43-interacting proteins reveals that TDP-43 is associated with SMN complex, spliceosomal proteins, and proteins involved in translational control or miRNA processing A. The method for identification of TDP-43-interacting proteins. TDP-43 binding proteins were purified using anti-FLAG antibody from Hela cells transfected with TDP-43-3XFLAG constructs. Immunoprecipitated proteins were subjected to western blot analysis, or separated on SDS-PAGE, and identified by LC-MS/MS following silver staining. B. Identification of TDP-43-C-terminus interacting proteins. TDP-43-3xFLAG mutants were expressed in Hela cells, and immunopurified proteins with anti-Flag antibodies were visualized with sliver staining as described in A. Representative bands (*) from the purified complex with wild type TDP-43 but not with ΔC TDP-43 were isolated for the determination of proteins by LC-MS/MS. Identified protein were listed and classified into four groups according to their major function in RNA metabolism. (Green: miRNA processing; Blue: translational control; Red: splicing regulation; Not colored: others) C. Protein interaction with TDP-43 was dependent on its-C-terminus and RNA binding. TDP-43 interacting proteins were immunoprecipitated with anti-FLAG antibody as described in A. Bound fractions were immunoblotted with the specific antibodies as indicated. To test the requirement of RNA binding for their interactions, lysates were treated with or without RNase A for 2 hours before immunoprecipitation. D. U snRNPs were immunopurified from nuclear extracts of Hela cells using an anti-dimethylated Sm protein antibody (Y12) (αSm) or control mouse IgG (mIg), and major protein components of U snRNPs or TDP-43 were detected by immunoblotting. Table  S1 .
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Immunoprecipitation and identification of proteins by LC-MS/MS
Cells were transfected with pF5K-TDP-43-3xFLAG constructs with X-tremeGENE HP (Roche). Immunopurification of TDP-43 interacting proteins from lysates using anti-FLAG agarose and 3XFLAG peptides were carried out according to the procedures described in Online Methods. Eluted proteins were separated on SDS-PAGE, visualized with silver staining (ProteoSilver Silver Stain Kit, Sigma-Aldrich), and extracted from a gel. Extracted and digested peptides with trypsin were analyzed and identified by LC-MS/MS at RIKEN Brain Science Institute Research Resources Center. Tables   Table S1. Summary of clinical information of patients 
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